Hemangiopericytoma
Introduction
Solitary fibrous tumor/hemangiopericytoma (SFT/HPC) is a rare tumor arising from various organs, such as the soft tissue, bone, dura, and pleura. Intracranial SFT/HPC recurs locally and has a high rate of metastasis even very long after the initial treatment. Thus, the past history of SFT/HPC may not be recognized. We experienced a case with multiple well-enhanced masses in the trunk with the largest in the heart and initially suspected a primary cardiac angiosarcoma. Eventually, the tumor was biopsy-proven to be an extracranial metastasis of a primary intracranial SFT/HPC that occurred a long time after the previous resection. We report imaging findings of this instructive case.
Case report
A 72-year-old female presented with sudden chest pain to her primary care physician. Echocardiography revealed pericardial effusion and a cardiac mass. Contrast-enhanced computed tomography (CT) showed a large cardiac mass in the left ventricular wall and multiple tumors in the retroperitoneum. The patient was subsequently referred to the general hospital and close examinations were performed. She had history of multiple intracranial tumor resections. The first was resection of an occipital brain tumor diagnosed as a meningioma 30 years earlier. The second was for local recurrence 11 years earlier. She had received prednisolone for autoimmune hepatitis, and her medical condition with respect to hepatitis was stable. There were no abnormal findings on routine blood and urine tests. Electrocardiogram showed lower wall infarction and complete right bundle block. Echocardiography revealed a 57 × 46-mm tumor with an ill-defined margin in the lower wall of the left ventricle, her ejection fraction was normal at 78%, and no other functional impairment was noted ( Fig. 1 ) . Chest pain and pericardial effusion were suspected to be caused by tumor constriction or invasion causing local myocardial infarction.
Contrast-enhanced CT showed a well-enhanced 68 × 72-mm mass occupying the left ventricle of the heart and an inhomogeneous density inside of the mass with a welldefined margin. There were multiple tumors up to 38 × 42 mm in diameter in the retroperitoneal space. All tumors were enhanced but had no enhanced area in their centers, which implied necrosis. An osteolytic lesion surrounding an osteoplastic area was observed in the femur neck ( Fig. 2 ) . 18 F-fluorodeoxyglucose positron emission tomography for whole-body screening showed accumulation of FDG in the left ventricle of the heart and in the retroperitoneal space, and other FDG-avid lesions were noted in the pelvic cavity and femoral neck ( Fig. 3 ) Given that the tumor in the left ventricle of the heart was the largest, it was considered to be the primary lesion.
Initially, primary cardiac angiosarcoma with retroperitoneal and bone metastases was suspected. CT-guided biopsy was performed for the retroperitoneal tumor. The provisional diagnosis was a sarcoma of unknown classification. Since there was concern about increasing pericardial effusion and return of chest pain, chemotherapy with paclitaxel against angiosarcoma was started before definitive pathological diagnosis was confirmed. Histopathological evaluation revealed high-density spindle-shaped cells forming an irregular pattern. Immunohistochemical analysis showed tumor cells that were positive for vimentin and CD34 and negative for AE1/3, S-100, desmin, CD31, and EMA. On the basis of these results, a definitive diagnosis of SFT/HPC was made.
In this case, the patient had past history of meningioma resections. Based on the concern that the resected brain tumor was actually SFT/HPC, the specimen that had been resected 11 years earlier was reviewed. Histopathological and immunohistochemical findings of the previous tumor showed spindle cells positive for vimentin, CD34 (partial), p53 (mild), and SMA (subtle) and negative for EMA, findings that were compatible with SFT/HPC. Therefore, all of the lesions of the trunk were considered to be metastases from a primary intracranial SFT/HPC. Pazopanib was administered, and the lesions regressed temporary. However, the treatment was interrupted because of drug-induced hepatitis, and she opted for supportive care. Although the cardiac lesion gradually grew to > 100 mm, she had no complaints related to the heart after the initial presentation ( Fig. 4 ) . Two years and 9 months after onset of chest pain, sudden bleeding from one of the retroperitoneal tumors occurred, and the systemic condition worsened. She died 2 months after the bleeding.
Autopsy was performed under informed consent from her family. There was no recurrence of the intracranial lesion that had been at the primary site. In addition to the 100-mm mass in the left ventricle of the heart, multiple nodules were found in the hepatic duct, iliac artery, omentum, sigmoid colon, femoral head, and skeletal muscle. Disseminated lesions were found in the lungs and mesentery. In specimens from autopsy, hematoxylin-eosin staining showed a spindle cell tumor of curt-wheel pattern, partly accompanied by stag-horn-like vasculature. Additionally, nuclear staining with a STAT6 antibody was confirmed. The diagnosis of SFT/HPC was reconfirmed ( Fig. 5 ) .
Discussion
The pathological concept of SFT/HPC has changed. HPC was first reported as a rare mesenchymal cell tumor derived from perivascular cells by Stout et al in 1942. In the central nervous system, SFT/HPC and meningioma share imaging findings, such as, dura-attaching, round shape, and avid enhancement, so it is often difficult to clearly distinguish between them by imaging modalities alone. HPC was classified as a subtype of meningioma, a so-called "hemangiopericytic meningioma" in the 1979 WHO classification. Subsequently, HPC was distinguished from meningioma as a "meningeal hemangiomericytoma" in the 1993 WHO classification according to advances in immunopathology [1] . It was reported that both SFT and HPC had a same driver mutation; fusing the NAB2 and STAT6 gene derived from inversions at 12q13 [2] [3] [4] . Therefore, the 2016 CNS WHO classification has created the combined terminology of SFT/HPC for the same disease [5] . Recently, the STAT6 antibody has been used to diagnose SFT/HPC because STAT6 staining in the nucleus is pathognomonic for SFT/HPC [6] .
SFT/HPC can recur and metastasize a long time after initial treatment. Surgical resection is the primary treatment. The 5-year recurrence-free rates for patients with complete excision and incomplete excision were 72.7% and 20.8%, respectively [7] . Thus, complete removal is essential to cure, but the complete resection rate is only 46%-85% [1, [7] [8] [9] [10] [11] [12] [13] . According to reports after 2000, the recurrence rate of SFT/HPC in 5 years and 10 years has been relatively high (20%-51% and 54%-72%, respectively). Distant metastasis has also been found to occur in 11.6%-32.6% of patients [7, [9] [10] [11] [12] 15] . The mean time for distant metastases is 8.2-10.2 years [1, 7, 8, 11] . HPC/SFT can metastasize to the bone, liver, lung, lymph node, muscle, kidney, pancreas, skin, subcutaneous tissue, breast, adrenal grand, gallbladder, diaphragm, retroperitoneum, and heart; essentially to all organs of the body [14] . The 5-and 10-year survival rates have been reported to be 79%-96% and 56%-75%, respectively [1, 7, [9] [10] [11] [12] [13] . Even after recurrence, patients with HPC/SFT can survive for a relatively long time (0.7-11.8 years, median 4.2 years) [1] .
Local recurrence or metastasis occurs at a relatively high rate, but the overall survival rate is not poor, which suggests that SFT/HPC tends to grow slowly and noninvasively. On the other hand, awareness is needed to the fact that recurrence and metastasis are possible long after initial treatment, even > 10 years [1, 9, 12, 13] . For metastasis after a very long time, as in our case, it may be difficult to recognize the history of the initial intracranial tumor. SFT/HPC was previously considered to be a subtype of meningioma. Therefore, some SFT/HPC cases might have been diagnosed and treated as meningioma. Our case was found to be SFT/HPC by re-evaluation of the resected specimen of the head tumor 11 years earlier. Considering the patient's disease history, the tumor resected as a meningioma 30 years earlier might also have been SFT/HPC. In other words, it is possible that she had a very long history ( > 30 years) of SFT/HPC.
In the recent examinations, she was found to have a large mass in the cardiac wall, but cardiac function was normal. Moreover, although multiple metastatic tumors grew gradually, her performance status was good for > 2 years. Each lesion was well-defined on CT even after the advanced stage, and the lesions were round and easily resectable on autopsy. Those findings were compatible with SFT/HPC, which has aggressive properties for metastasis, but each tumor showed an indolent tumor appearance. This case showed nonspecific findings, such as a large heterogeneously enhancing mass in the heart and multiple other tumors at first, but the findings were actually consistent with the typical natural history of SFT/HPC.
In conclusion, we experienced a case of bulky cardiac metastasis of an intracranial primary SFT/HPC. SFT/HPC can recur and metastasize even long after initial treatment, so the past history of the initial intracranial tumor may not be recognized. It should also be noted that SFT/HPC was previously regarded as a subtype of meningioma. Therefore, it is important to include SFT/HPC in the differential diagnosis, especially when multiple enhancing tumors with a round shape are detected in patients with a previous history of intracranial tumor.
